There is still a conflict among the definitions, frameworks, and formulation of the digital transformation strategy in the literature. Despite extensive research on Digital Transformation Strategies and Digital Transformation Assessment, there is not a clear and global meta-model describing the general concepts and guidelines of the digital transformation to frame and drive a successful digital transformation. Several digital transformation approaches have been presented in the literature, these approaches are focusing on specific cases and specific concepts. The present paper describes the digital transformation and its relationship with IT governance. It presents how IT governance can lead the digital transformation. A literature review has been conducted on the most well-known IT Frameworks (COBIT, ITIL, CMMI) and their structure in order to provide a standard and known framework by practitioners. This paper proposes an Integrated Methodological 243 | P a g e www.ijacsa.thesai.org solution (IMFDS framework), followed by discussion, conclusion, and suggestions for future research.
I. INTRODUCTION
Digital transformation has become a high priority on leadership agendas, with nearly 90% of business leaders in the U.S and U.K expecting digital technologies to make an increasing strategic contribution to their business in the coming decade [1] . As a result, organizations need to quickly adapt to the digital era in order to gain competitive advantages and offer added-value to their customers, based on a digital transformation strategy [2] . Recent research has contributed to increase our understanding of specific aspects of the digital transformation phenomenon [3] . Researchers highlight the importance of formulating and evaluating a digital transformation strategy, although this field has not been fully investigated [2] . Digital transformation strategy is still an ongoing area of research, which leads to immature literature and inadequate understanding.
However, despite the multiplicity of new technologies and recipes for their implementation, whether in business, public governance and private life, real digital transformation is taking much longer and facing more difficulties than it has been expected [4] . Organizations want to make a digital transformation of their businesses to take advantage of the digital revolution, but most of them do not know from where to start, what standards to adopt, what are the costs, what are the benefits, what are the challenges, what are the opportunities, what are the strategies to follow, what are the right metrics to use, what are the technologies suitable for their business or activity, what is the percentage of success of this digital transformation, there are hundreds of questions that go through the head of organizations' leaders. To answer all these questions and meet the digital transformation challenges organizations need specific guidelines for building their digital transformation strategy. The most cited articles focus on the understanding of specific aspects of the digital transformation phenomenon. Therefore, they do not provide specific guidelines for organizations to formulate, implement, and evaluate digital transformation strategies. While the building blocks of a digital strategy are known, clearly specified guidelines for managers on how to approach digital transformation and implement a well-defined digital transformation strategy are lacking [1] .
Digital transformation needs mature and superb IT governance which helps conduct business processes [5] . Companies with matured IT governance are more likely to engage in digital initiatives and have a better starting point for digital transformation [5] . Some works have presented how IT Governance Objectives can drive digital transformation [6] . Several digital transformation strategies have been presented in the literature, each of these strategies is focused on specific cases and specific concepts. The contribution of this paper is to describe: What are the relationship between IT governance and digital transformation? And How IT governance can drive digital transformation? This work presents an Integrated Methodological Framework for building Digital Transformation Strategies. The proposed framework is constructed based on IT governance components. It is a cyberstrategy framework that consists of two integrated systems. The first system is articulated across nine building blocks and it provides organizations specific guidelines for building their digital transformation strategy. The second one provides an evaluation system (KPIs, dashboard, and maturity model) to evaluate the results and progress of the digital transformation and to continually improve the digital transformation strategy.
The paper is structured as follows: the next section explores related works, followed by a section describing the proposed
II. LITERATURE REVIEW

A. Digital Transformation Strategy
A digital transformation is the use of technology to radically improve performance or reach of organizations [7, 8] . The digital transformation is an important cornerstone for helping organizations improve their business processes in order to create business values and competitiveness. This transformation will be effective if it is established within the framework of a digital strategy [9] .
Several works have studied the digital transformation concepts and concerns, they have studied: digital strategy definitions, characteristics of failed and successful digital strategies [10] , standard for IT governance [11] , standard for IT service management [12] , maturity models [13] , The stages of the digital transformation [14] , the challenges of digital transformation [14] , areas of focus for the digital transformation [14] , Steering committee [14, 9] , IT Opportunities [14] , digital transformation priorities [14] , digital strategy in a specific domain [15] , digital strategy assessment [16] , and digital strategies for building smart cities [16, 17] . Despite the prior research, specific guidelines for organizations on how to build and evaluate digital transformation strategies are still not clear, and both academics and practitioners need to further investigate this field [2] .
Researchers tried to find out a process that supports business goals and business strategy, through the development of Information Systems [18] . An in-depth study of literature about digital transformation strategy has been conducted, the most cited articles focus on understanding the digital transformation definitions, concepts, dimensions, phases, and components. Therefore, they do not propose an integrative framework that provides clear guidelines for building and monitoring digital transformation strategies.
B. Digital Transformation Assessment
The transformation strategy should be revisited and evaluated on a regular basis and make sure that the action plan for implementing the strategy is on the right track [17] . To stay competitive as an organization, there is a need for having a continual process of improvement that scrutinizes the company's positioning in terms of its IT capabilities and the quality of its properties and services [19] . For digital transformation assessment and monitoring, there are several evaluation systems and maturity models in the literature, and each of them deals with a specific problem. For example; The World Health Organization and International Telecommunication Union suggested the use of KPIs (Key Performance Indicators) and Dashboards for evaluating the progress of the eHealth strategy [15] .
Appropriate Key Performance Indicators are required in order to assess the contribution that the digital transformation is making toward the organization, but for efficient use and analysis of these metrics, organizations need to exploit them within an evaluation system that provides the ability to analyze and generate information from these metrics. For example; MMDSA (Maturity Model for Digital Strategy Assessment) is a maturity model using KPIs to monitor the progress of the digital strategy [9] . In the literature, there are also some evaluation systems for evaluating the digital transformation of a city [20, 16] . For example, there is a smart city evaluation system that is articulated across 4 components: Key Performance Indicators, Ranking System, Control system, and Dashboard [16] . The same components can be used to develop a system for assessing the digital transformation strategy.
C. IT Governance, IT frameworks, and Digital
Transformation IT governance is an integral part of corporate governance exercised by the board and addresses the definition and implementation of processes, structures and relational mechanisms in the organization that enable both business and IT people to execute their responsibilities in support of business/IT alignment and the creation of business value from IT-enabled business investments [6] . Many sources identify five areas or domains of attention in the context of IT governance that need to be addressed [6, 21] : Strategic alignment, Value delivery, Risk management, Resource management, and Performance measurement. These five areas are the concerns of the digital transformation. For this reason, the adoption of IT governance can drive digital transformation and resolve their concerns.
Strategy and strategic plan should be conceptual, visionary and directional, and should be different from the operational plan [22] . A literature review has been conducted on IT governance, IT management, and IT frameworks in order to take advantage of their structure, components, and limitations to propose a clear and simple integrated methodological framework for digital transformation strategy building.
On the market, there are several tools and frameworks for IT management and governance in fashion such as COBIT (Control Objectives for Business & Related Technology), ITIL (Information Technology Infrastructure Library), CMMI (Capability Maturity Model Integration), EFQM (European Foundation for Quality Management), BSC (Balanced Scorecard), Ect. Using these frameworks independently prevents organizations from achieving the full benefits of IT Governance because every practice has its limitations on its application to specific IT areas and all these practices overlap [23, 24] . For example, the important thing about ITSM and therefore ITIL or COBIT is to improve the quality of IT services [11] . To see if it is achieved, the quality should be measured. But neither COBIT nor ITIL measures the quality, so it is necessary to use other methodologies [11] . EFQM is proposed for this purpose because it is the best methodology to measure the quality [25] . ITIL provides the how for service management aspects, COBIT helps to define what should be done and EFQM defines and measures the how of quality improvement [11] . Together, they can make a great combination for improving the quality of IT services [11] . IT Strategic Planning: conceptualizing and assimilating how the organization can meet its vision by leveraging IT. [31, 32, 33, 34] IT Organizational Structure: the way the IT function is structured (e.g., centralized, decentralized, federated) and where the IT decision-making authority is located within the organization. [35, 36] IT Reporting: who manages the senior IT executive and IT function; and how. [37, 38] IT Budgeting: financial control (processes for allocating financial resources; is IT managed as a cost center, investment center, profit center, etc.) [39, 40] IT Investment Decisions: how IT asset spending is allocated and reviewed (e.g., cost-based, creating business value, etc.), and by whom. [41, 42] IT Steering Committee(s): strategic, tactical, and operational teams commissioned to allocate and oversee IT initiatives, priorities, spending, and resource allocation. [43, 44, 45] IT project prioritization process: how IT projects are selected, and by whom. [46, 47] IT Reaction Capability: IT's ability to quickly respond to the organization's changing business needs/demands [48, 49] Based on previous studies, none of these frameworks can provide an integrated work, and they cited that to cover and treat all IT organizations' concerns, it is necessary to choose a good combination of these frameworks. To adopt IT Governance, organizations are being forced to adopt and integrate multiple IT standards and frameworks to comply with the increasing demands of the industry coupled with compliance requirements [26] but struggle with the complexity and difficulty of understanding and adopting several practices at the same time [27] . The integration of IT standards and best practices has many benefits. The primary one is the enabling of features that would be unavailable through the use of practices individually, leading to a more comprehensive and efficient approach [28, 29] . Hence the need for an integrated solution to consolidate the best combination of IT standards and their best practices. In order to create a digital strategy approach that is based on IT governance and take advantage of its components, IMFDS framework will be articulated across IT Governance components (Table I) [21] : Business Strategic Planning, IT Strategic Planning, IT Organizational Structure, IT Reporting, IT Budgeting, IT Investment Decisions, Steering committee, IT Prioritization Process and IT Reaction Capacity.
D. IT Frameworks Structure
A literature review has been conducted on the most wellknown IT Frameworks in the literature (COBIT, ITIL, BSC, CMMI, and EFQM) and their structure in order to provide a standard and known framework by practitioners. Meta-Models of these frameworks have been studied in order to define the structure and the most common elements between them. Metamodels allow the analysis and presentation of existing concepts of a model and how these concepts relate to each other, giving an idea of how the model works [50] . Meta-models allow reducing the perceived complexity of IT frameworks by representing their concepts and relationships with graphical concepts. Meta-models facilitate the learning of IT standards (reduce the perceived complexity), as well as understand their main components and their relationships. Several works have studied and developed meta-models of the well-known IT frameworks and have proposed some integration between these models: ITIL Meta-Model [23] , COBIT Meta-Model [51, 52] , ITIL and COBIT Meta-Models integration [23] , CMMI Metamodel [50] , ISO 27001 Metamodels [53] .
Based on this review, it has been deduced that the common structural elements between these frameworks are that they give a toolbox to solve a specific problem or several problems in the information system of the organization. This toolbox contains processes, best practices, criteria, goals, activities, and metrics. To maintain the same structure that is standard and known by practitioners, the IMFDS framework is also designed as a toolbox that contains processes, goals, good practices, and metrics to guarantee a successful digital transformation.
III. PROPOSED SOLUTION: IMFDS FRAMEWORK DESCRIPTION
This section describes the components and structure of the suggested methodological framework IMFDS.
IMFDS framework provides an approach to guide the implementation of an efficient digital transformation in different organizations. It is composed of two systems as illustrated in Fig. 1 . The first system is dedicated to define the strategic plan for the digital transformation while the second one is dedicated on the one hand to assessing and monitoring the progress of the implementation of the digital strategy, and on the other hand to continually improve the digital strategy and its components. The following figure (Fig. 1) provides an overview of the systems and the key components involved by the proposed framework in the process of establishing a digital strategic planning.
A. IMFDS Components
The following figure (Fig. 2) shows the complete set of processes within the IMFDS framework (34 processes). 245 | P a g e www.ijacsa.thesai.org digital transformation strategy, organizations should follow these guidelines:
Step 1 -Build the Business Strategic Planning
The business strategic planning is composed of a strategic vision and an action plan to reach this vision.
 Strategic Vision: The first challenge of a digital transformation is to develop the strategic vision in which you determine why the organization needs a digital transformation, what are strategic goals, changes, and desired outcomes of this transformation, and what are resources required to perform the digital transformation.
 Action Plan: An action plan is a set of planned projects, programs, activities, and resources to reach the strategic vision.
Step 2 -Define the IT Organizational Structure
To define the IT organizational structure organizations should determine how people work together in the IT department to create value and benefits. The IT organizational structure should facilitate company growth, increases profits, and optimizes internal operations. To build such a good IT Organizational structure, organizations determine the following elements:
 Required skills in the IT department for digital transformation [54] .
 Critical problems that should be solved by the IT department.
 The conception of an optimal combination of Internal IT Department Vs Outsourced IT staff who will contribute to the digital transformation.
 Flexible IT Department Structure that can be Adapted easily. (IJACSA) International Journal of Advanced Computer Science and Applications, Vol. 10, No. 12, 2019 246 | P a g e www.ijacsa.thesai.org
Step 3 -Build the Steering committee A steering committee is composed of strategic, tactical, and operational teams commissioned to allocate and oversee IT initiatives, priorities, spending, and resource allocation [21] . Steering committees include cross-functional and interdepartmental members and are essential to driving meaningful change across the enterprise [14] . In order to build the steering committee company executives should determine:
 Departments represented in the digital transformation steering committee (ex: IT, customer service, marketing, innovation, e-commerce, human resources, employee engagement, R&D, product groups).
 Digital transformation steering committee team size.
 Digital transformation steering committee characteristics (Formal or Informal Committee)
Step
-Define the IT Prioritization Process
It is a process of management of the portfolio of IT projects. This process defines how IT projects are selected and identify people responsible to select IT projects. The process defines also the priorities of IT projects [9] . For evaluating and prioritizing projects, organizations should:
 Identify people responsible to select IT projects.
 Identify the process of how IT projects are selected (Identify project drivers).
 Identify the process of how IT projects are evaluated and prioritized. Once you have gathered the list of IT projects, AHP (Analytic Hierarchy Process) [55] Model can be adopted in order to priorities IT projects based on the creation of an evaluation and prioritization matrix.
Step 5 -Define How IT Investment Decisions are made and How made them.
Define How IT asset spending is allocated and reviewed (e.g., cost-based, creating business value, etc.), and identify people responsible to do this study [21] . A decision is made in a process that follows two stages, the first of which is the formulation of the decision, in which the decision is prepared and ends with the specific commitment to action; in the second stage, the decision is implemented [56] . Compared with other types of decisions, IT investment decisions have some specific Characteristics [56] :
 IT investments require funds or budgets.
 IT investment decisions cannot be taken in isolation.
 Achievement of an optimal IT investment portfolio in which all investments contribute to strategic objectives.
 IT investment decisions should follow the two stages of decision-making: the formulation and the implementation stage.
Step 6 -Build IT Strategic Planning IT strategic planning and business strategic planning complement each other to achieve the strategic vision. The IT Strategic Planning should define how new technologies can achieve the organization's vision, improve its business process, impel the competitiveness and improve its smartness [9] . It should highlight the four types of organizational change enabled by IT namely, automation, rationalization, reengineering and paradigm shift [9] :
 Automation: refers to the application of IT to assist employees in performing their jobs more efficiently and to speed up the performance of existing tasks.
 Rationalization of procedures: streamlining of standard operating procedures, eliminating bottlenecks so that automation makes the procedures more efficient.
 Reengineering: refers to the radical redesign of business processes with the goal of reducing significantly the costs of business and take advantage of IT.
 Paradigm shift: a more radical form of reengineering, involves the radical reconceptualization of the nature of the business and the nature of the organization.
Step 7 -Define How IT Budgeting is Managed
Organizations struggle with IT budgeting. To manage IT projects funding it is necessary to:
 Identify a financial control committee on IT projects [9] .
 Define the types and categories of IT expenditure.
 Develop a strategic approach to IT budgeting [57] .
-Define the IT Reporting System
The reporting function is more than preparing an annual report, quoting statistics, and informing your staff of current developments [58] . The reporting function compares how you are doing with what you set out to do. IT Reporting allows Identifying who manages the senior IT executive and IT function; and how [21] . IT reporting should focus on the things that quantify the value that IT delivers to the organization. It should illustrate the percentage of successful change implementations that have been triggered using IT. To perform a good IT Reporting, organizations should:
 Identify people responsible for managing and monitoring IT function, IT objectives and IT results.
 Identify the conception of characteristics, data, and measures that should be included in IT Reports.
 Identify IT reporting tools that will be used by the organization.
Step 9 -Define the IT Reaction Capacity Process
Organizations should study, measure and evaluate the ability of IT to be aligned easily to any change in the business process of the organization and to respond quickly to new demands [9] . IT managers deal with external environmental changes, changing internal customer needs, and rapid technology changes [49] . Studies suggest that to manage change and prepare for uncertainty, IT leaders should create an organization that is more flexible [49] . The alignment between Business and IT requires the definition of a process. This www.ijacsa.thesai.org process should be based on anticipation, agility, and adaptability [49] . The main steps that must be included in this process are:
 Identification of the strategic objectives that are driving the digital transformation (Strategic Vision).
 Identification of a flexible IT Strategic Planning to achieve these objectives.
 Continual assessment and improvement of IT/Business alignment.
 Adjusting the strategic vision to take advantage of the digital revolution.
2) Digital strategy evaluation system: The Digital Strategy Evaluation System of the proposed framework is a system designed to help the organization establishing a Management Strategy to manage the digital transformation strategy. A strategy is a continual process that needs management and monitoring. To monitor the digital transformation strategy, organizations need a management strategy. KPIs are useful tools for efficiently monitoring the digital transformation strategy. In this regard, an appropriate set of relevant indicators must be established and properly evaluated [16] . A management strategy should define a list of indicators that include the perspective of stakeholders and allow to monitor the digital strategy progress, assess the digital strategy results, make appropriate decisions [16] . The Digital Strategy Evaluation System of the proposed framework helps the organization to:
 Define Key Performance Indicators: by implementing the Goal Question Metric Method. Goal Question Metric (GQM) is a suitable approach to define relevant KPIs [16] . It is a well-known paradigm proposed by Basili for defining the software measurements [59] . The GQM approach identifies three steps, it provides a method for defining Goals, refining them into Questions and then defining the Metrics to collect data. This approach has been applied successfully in several contexts [16] and it will be successful also in the context of this work. GQM defines a top-down approach based on three levels: a conceptual level (Goal); an operational level (Question); and a quantitative level (Metric). This method will help to exploit KPIs for assessing strategic goals. MMDSA is a maturity model for monitoring the digital strategy progress, evaluating the alignment between the business strategy and the digital strategy, and assessing the benefits of IT projects [9] .
 Represent the Key Performances Indicators in a Dashboard: dashboards allow quick access to key performance indicators via data visualizations and simple metrics.
 Control the Evolution of the Digital Transformation: to evaluate the progress of the digital strategy and control the achievement of the strategic goals, Key Performance Indicators will be used. These KPIs will allow assessing and monitoring the achievement of the associated strategic goal using Control Theory in order to control the variation and development of KPIs measurements at any moment of time [16] . The control theory studies the possibility of acting on a dynamical system dependent on the temporal variable in order to lead the state of this system to a given state at a given instant. The dynamical system in this work is RSgObj vector, it is the ranking vector of KPIs, it provides a clear idea of the reality of achievement of the strategic goals at a given moment in time.
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B. IMFDS Structure
IMFDS framework is designed as a toolbox that contains processes, goals, good practices, and metrics (Fig. 3 ). The following figure (Fig. 3) illustrates the meta-model of IMFDS framework (this meta-model is designed using ArchiMate [60] ). The core elements of this framework are processes. A process can be seen as the glue that connects people, tools and equipment, and procedures and methods in a consistent way through a set of interrelated activities that, together, interact to achieve objectives. An objective is controlled by metrics. Behavior element that groups behavior based on an ordering of activities Sub-Process Set of interrelated activities and subprocesses which achieve a goal
Business Process
Behavior element that groups behavior based on an ordering of activities Objective An objective is the output of a process or a sub-process Goal An end state that a stakeholder intends to achieve.
Metrics
Metrics are used to control the achievement of objectives Assessment The outcome of some analysis of some drivers.
Composition Composition Composition Composition
Realization Realization Realization Realization
Description
Process description Meaning
The knowledge or expertise present in a business object or its representation, given a context.
Activity
A set of actions designed to consumes inputs and generates outputs within a period time
Business Process
Behavior element that groups behavior based on an ordering of activities
Input
An activity consumes inputs Business Object A passive element that has relevance from a business perspective.
Output
An activity consumes outputs Business Object A passive element that has relevance from a business perspective.
Consume /Generate
Representation of consummation and generation relations Influence Influence Table II illustrates the description of IMFDS META-MODEL components and their mapping with ArchiMate ontological.
IV. DISCUSSION
Several works have studied the concepts, concerns, and strategies of the digital transformation. However, specific guidelines for organizations on how to build and monitor digital transformation strategies are still not clear. The purpose of the paper is to propose a framework of digital transformation strategy building using IT governance components as constructed blocks of the proposed framework. The suggested framework provides specific guidelines on how to build and monitor a digital transformation strategy. To build an integrative and user-friendly framework, a literature review has been conducted about IT governance and about the structures, components, and limitations of the well-known IT frameworks (COBIT5, ITIL4, CMMI-DEV, BSC, and EFQM). Based on this review, the structure and the core components of IMFDS framework have been defined as follows: Processes, Activities, Input/Output, Goals, and Key Performance indicators. IMFDS framework is based on IT governance elements, and its processes will take advantage of the processes, and limitations of the following frameworks: COBIT5, ITIL4, CMMI-DEV, BSC, and EFQM.
V. CONCLUSION
This research was developed with the purpose of taking advantage of IT governance components for developing a digital transformation framework to help originations building and monitoring the digital transformation strategy. The proposed framework is composed of two systems. The first one is a Digital Strategy Building System; it provides nine steps for building the digital transformation strategy. The second one is a Digital Strategy Evaluation System, it allows defining key performance indicators, evaluating the digital transformation maturity level, representing the key performance indicators in a dashboard, and controlling the evolution of the digital transformation. This paper presents the different blocks and processes of IMFDS framework. The following promising future directions of the current work can be considered in future research:
 IMFDS framework is based on IT governance only and this can be a limitation. Future research should also consider additional digital strategy concepts and dimensions as the basis of digital transformation strategies.
 Analysis of the individual IT Governance elements impact on the digital strategy.
 Design and definition of the processes, objectives, metrics, and activities of IMFDS framework (analysis and comparison of the proposed approach with some well-known frameworks like COBIT, ITIL, CMMI-DEV, BSC, and EFQM to take advantage of their best practices).
